Scalar electrocardiograms of 31 patients with double-outlet right ventricle (19 with and 12 without pulmonary stenosis) were correlated with the hemodynamic and anatomic findings. Atrioventricular conduction defects, intraventricular conduction delay, and counterclockwise frontal-plane loops were found less often than formerly reported. Counterclockwise frontal-plane loops were found with, as well as without, pulmonary stenosis. The presence or absence of left ventricular hypertrophy did not correlate with the severity of pulmonary vascular obstructive disease. Electrocardiographic evidence of left atrial enlargement was difficult to interpret. Additional intracardiac malformations could not be appreciated from the electrocardiographic findings. The predictive value of the electrocardiogram for the diagnosis of double-outlet right ventricle was considered to be low. In patients with double-outlet right ventricle without pulmonary stenosis, the electrocardiogram was not helpful in predicting the severity of pulmonary vascular obstructive disease.
catheterization including selective angiography6
and by operation in 15 cases; the 16 other cases were diagnosed by cardiac catheterization including selective angiography, by operation, or by autopsy in various combinations (table 1) .
The electrocardiograms (ECG) were obtained with a paper speed of 50 mm/sec. Seven patients in group 1 and two patients in group 2 were receiving cardiac glycosides at the time the ECG was recorded.
The ECG interpretations were made according to criteria suggested by Namin. 7 In addition and for the purpose of this study, the diagnosis of left ventricular hypertrophy (LVH) in the presence of severe right ventricular hypertrophy (RVH) was made when the height of the QRS complex in lead V, exceeded 15 mm. Calculations of frontal P and QRS axes were made from the standard and unipolar scalar electrocardiographic leads.
Results
The hemodynamic and ECG findings are presented in tables 1 and 2.
Rhythm Disorders and Atrioventricular (A-V)

Conduction Defects
Normal sinus rhythm was present in all 12 patients in group 1 and in 16 of the 19 patients in group 2. Of the three others, one had atrial fibrillation (pt 22), one had a wandering atrial pacemaker (pt 26) , and one had a low atrial pacemaker (pt 17). Eight of the 31 patients (26%) had a prolonged A-V conduction time;7 8 correlated with the hemodynamics, patients with hemodynamic findings favorable to total surgical correction could not be differentiated from those with severe PVOD. The lack of a good correlation between the diagnosis of atrial enlargement as manifested by the ECG and by hemodynamic events has been previously noted. 12 In group 1 patients, combined atrial enlargement was commonly associated with tricuspid valve incompetence without increase in pulmonary blood flow. Indeed, of the seven patients who had ECG manifestations of combined atrial enlargement, five had evidence of tricuspid incompetence with marked right atrial enlargement. Of these five, only one had a pulmonary-to-systemic blood flow ratio of more than 2.0.
Intraventricular conduction delay of the right bundle-branch block type was observed in 89% of the cases reported by Mirowski et al.,2 63% being complete, and 26% incomplete. We found complete right bundle-branch block in only one of 31 (3%) cases. The total incidence of intraventricular conduction delay of the incomplete type was 48% in our series. However, because some QRS prolongation can be caused by ventricular hypertrophy13 14 and peripheral conduction delay'5 or ventriculotomy,'6 this pattern in the presence of RVH was not considered as necessarily reflecting a true incomplete right bundle-branch block (that is, prolonged conduction in the right bundle).
A high incidence of counterclockwise QRS frontal-plane loops in patients with DORV without pulmonary stenosis was noted in earlier reports and was considered to be of diagnostic importance.' Although these loops are common in patients of this type, subsequent reports failed to confirm the high incidence.3 17 The discriminative significance is further decreased by the wide spectrum of congenital heart defects in which this finding exists. ' hypertrophy, as well as stretch of the conduction system or ventriculotomy are known to produce the ECG pattern of " incomplete" or "complete" right bundle-branch block. Consequently, the diagnosis of left anterior hemiblock with incomplete right bundle-branch block in the presence of right ventricular dilatation and hypertrophy27 or after operation25 is not valid. It might reflect peripheral conduction delay or right ventricular hypertrophy and not necessarily a true incomplete right bundle-branch block. The significance of left anterior hemiblock and right bundle-branch block and its natural history in the congenital form may be considerably different from those of the acquired form. Patients with the acquired form tend to develop complete heart block,28-30 virtually an unknown complication in the congenital form. No data are yet available on the natural history of the congenital form of counterclockwise superiorly oriented frontal-plane QRS loops.
